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(54) SYNCHRONOUS DATA TRANSFER SYSTEM 
(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a system whereby a data transfer cycle at the 
time of transferring data is shortened, that is, the improvement of an operation 
frequency in a bus system is not prevented by separating a phase reference signal, 
data and a transfer end signal, giving them order to be transmitted and separating the 
phase reference signal, data and the transfer end signal. 

SOLUTION: The bus 112a and a data bus 112b of the phase information signal and 
the bus 1 1 2c of the transfer end information signal are provided among a 
semiconductor chip lOla-c. An edge detecting means 108a detecting an edge from 
PLL and the phase end information signal, clock selecting means selecting a clock 
from the detected phase information signal 109a and b and a clock change-over 
equipment 111a are provided in a semiconductor chip. In this configuration, the phase 
reference signal, data and the transfer end signal are separated, order for transmit is 
given and the phase reference signal data and the transfer end signal are separated. 
Thus, the time required for transferring the phase reference signal and selecting a 
latch clock is consealed by the data transfer cycle so as to be made into a pipeline. 
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[ttSttt*0>«B] 

t»#* i ] «»© / - KA%ffi#fig^©/^x. t 
-*©/<x&tf<ES*7«#©/<xi::* yeasts? 

aUBtt*©/- K© 1 y- K*<3aHSLfcttffl#!Bffl^* 
ttEttft©/- K©«©/- Ki<«BU 

mmm&ws- k© 1 /- KA<asfiLfctia#iB»*= 
&*ifiurE?a3&©y — K© i y - K#-r-$ ^mrfB^co 

H>tl::|E£tt7ffi#4lWEtt©/ — Kl=2SftL. 
WEtt© / - Ki<*l=afl L fettfe*Sgfi#* & g & $ 
*ifctt«MMB=»"^t»r«Ef»-# $a«-f a c t 

frEtsaw-* * jn4*way - m<o£»m&tm&y - 

[11**3] it** 1$fd* 2 (C&O^T. 
*BK8W--f^ 'M=fE?fc9ay9©MEBSUiME 
/- K©ftStt9[a8©ltft&&ttfcSftft©H&l=& 

[11**4] «#ail:8l^. 
«9Ett«©/- K©/<X©ttfflft©Hff-y-^^;uiK3S 
»7fi#©SW=*y/^©«ffl«A«»»*4i5to!)-<? 
*y. lWE«R©/-KT?/<X©ffiffl«©SB!£36ttfc 
/ - KttmBttfl»ra«eaHI U ttEtta©/ - K 

ai»7e#ssa-r*cts««fc-r*H)«T-*iE3s 

[It** 5] m*«4|=fclvC. 

«W2a»©y-K©/^©ttffla©nff-y--f^A.tt. ffj 

EttlS©/ - FT*/<x©ttffl«iS»a L fc y - Kl=* -5 

**6©«rcttfi#BHi^©ca-9--f $;n*WEa»©y 

[St**6] «8©y-K*tfMIMHI4e/to. * 

-*©/<xatfea»7«*©/<zi=j: y«£»£*u * 

ttTE^ - Ktt. WEHJfl^-^ea^X-rAlcfeltitt 
E*n?*$AatLH«lM**fT5*»©-C*y. A* 
SttfclWB* a f f * fettE* xxv*j ©ilte©? a v $ 
£3S±U li&E>HS©$n<y$;&Ne,frE£as/$iHJg 



£«©$ □ P L L £|WU 

MEtttt©/ — K© 1 y — ftftgfl Ufeft&*ffift*£ 

sjESia©/ - pott© / - KtfsMr u 

]»E14ft#IH«*l=*-5lxT«nEft©y - K* P L L T? 

1WEH8*©/- K© 1 y- KtfiS«Lfcti«#IM7= 
StfCMESIS©y — K© 1 y — KA<t-' 5* £HtrEfib© 

HB*t®SI»7«*emE«l©y- KfcSfllU. 
S5Efi6©y-KI4frE5-y^n»yf £Jfllvc. HHEt 

A„ 

[lt**7] »**6l=telvr. 

mBfiffl#isffl*i=«^ixrtWEtt©y - k+»p l l 

<llc*aw*x?F??ttHj*jBfc % ltCttffitt«»6nE 
5 s -* « ftflft- & ^ P £ £ 5H1R L ^ P >y ? JHtRti!?8 1 

IS 85E P L L L fc!S5&© $ P y*j Lift 
fi?fWB Vj-mVU - K©5 
*P9>«!Wt, KattTflHWcat-tf^TlMfE^av 
*BK*R*y-b-y h«^n7««*a«*¥R 

*&*J**fc*::fceWttfcr*««©*nv*fr&9 

[§f**8] R*3|7[=*IVC. 
WEiv*/ttB#Stt. ^E(4ffl#JSig#$sSrEaiS© 

i, a vw^zf) >>f ^sEtinrE-y- 

>^'J>yialKA^6©UJ*©iy*?^Hi-r5x-/i?^ 

[ft** 9] rmm8I=£ivc. 

1WB*>^'J >^0Btt» ttEPLL-CftjjtLfcttft© 
f ny?©«a©5y^jfttjmu WE/-K+© 
MP L LtfftjjlLfcaft©^ P -CtMBtttl^fi 
^£ ffiEtt*©^ p y 9 ©ffigt© 5 7ffST?7 -yf L 

WExys?ttai»tt, WE-y->^y>^iaa©a»©^ 
p 'j*? ©fist© 7 >y ^^s©a -h $ j±t«- « c t -ex ^ 
i?$^aj l. s^fcfrEx •> ^^nsftfiitt «(= 
*»f * c t tw»tr*x f i?ttia* . 
rii*a 1 1 ] ii** 7 k fe l\-c. 
*E^pv^as?*«i*, fitrET-^tiis-y-^^^*^ 

[11**12} H** 1 1 fcfcivc. 
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WEtt»B©*ny$aK*R*fi«U «rE6a»7 

fi^i=*^t«nEttftfi«)* p ?*aiR*«*«jiJuu 

t&E? p v?SJ&S^©l!irE5 p ^<D3Ha£SI 
HPT 42 p v ^SKfAOWMMK^: , 

If»3jag 1 5 ] If 3Rlf 1 4 1= fclvc, 
/<x<DJS»jSl=fclt*lWE/ - KMfr&Jlfeft tt-f v fcf 

-*>x<Da#£«E*-*«tttt£i: set s^at-r 

ttE/txfctttt**!.*, M/-KC*ft<it-oB 

-t-fc^ r. Sins/ - Kcoji y ij^t/ax u 

~?t-jjQT, lffl£/ \*X V X $ <D J — h'ltt <X<B® m ft 

we; - k«©t-* eat? iga»7ffl^iKa**ia 

&LT> tMBx-iiisaiOttT^ttttriCfcSttftt 
rSHJUlT 8 -* »>X^rA„ 
[MSB 18] m*gi7i=ftivc. 

T, KafcHfr&fctV-Ki*, WEBWT-feaS/ 

x?A-cas**ifc7*-*tea«t. /<x±€Ba$ti 

"f3E8iir-$'$SKlvX J rA. 



ca*« 1 9 ] m*m i 7 tfcivc, 
lES^-yA-eajeaFAfcr-^isast. /fx±$ig 

«TE/fX*Bflt#Stt» fitTEx-* 7 

U *f=/<X©ttfl5«*fc***/ — Kl=/<xa>fl6JH*| 

r. 

WEttft©* flrfcflMBjl =E'J-P > h P- 

SfiE-* ^ y JM* 1 oSt> LmSt<D|5)^^ =E 'J t 

fifJET KUX/<v7Tl*. -tOA*ffl-<?. WE7KUX 
/<XiMEp-7> K/te&fflBa > h n~Jl>/<ZtffIi5 

i>a-;u±<7)7 K UX/'Jx £ a > =j > f. n - 

P-^A^2HI$Hfc|trE^P^^/^x±0)^n-;^ 
t?> IWB7 KUX/<XtiUEa K/«xt«»E3> h 

p-;u/*x©5*-*£. lsf-$/a±©f-^, 
«Ej , *y i es?a-;n±. KrE/^ya^hP-^-ca 

l\ 

*E7*-*fl>#*'a*fcttEus>x*^©a*a*tttt 
e^ p v*ti*oi> n v >>\zmmz>z t timtTi 

AM) , S G RAM (v^DtX^77-f^RA 
M) *fcttl^«8SRAM (»$f<'^RAM) 7? 

[IS*«2 5] »*a2 2fC«^r. 
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Er K ux/W y 7<n mmh SJSSftfcflrE* =b >j zj 
> h n-^fr e>a>x~ >©!£** u tME^* ^ 'j i= 
p*aM * *ifc v-^- co t/ x £ ©^#tn l 
U 

ItirE&^bfflES' P'y?/<x© 1 -y-^MKEitLtt 
St-y--f $ ;u#©? a •? £StrEffr y £ L <? □ -v * /<X(c 

jSHi^JfiyJML^p-v^Kilftr, mtmweviz 
PS&Zfrt-i'-'r v+f-fl© Ui^x $ i=ap*a**ifc c a 

hp— ^©W8m=li* miE?p-;/<7©3te©'7P , v7£ 
»£U ttGWft©9 ciy9*&1irE0a?9J:HJIM 

p * * m tit i p l l l , 
t&s&s©** u=e5?i-;ko i o«<a(fli,&tte«f y 
sg u<7 p y ? m*x±©?;t y a l$ o ? $ ^ &ttffi$*m 
u ttEttsi=*^ixT«riBPLL-e±jaLfca[»«)^ 

[■1**12 8] »3SS2 7l=fel^X, 
WE/ * y i E??a.-iW* 1 L*g&©|si8i/ =E 'J t 

ttB/^ya^hn-^tt, iwsH»/^yi=rt»3;h. 

fcv-W-y-rtcO L/*?x*tt:£ga/W£c a S U-f-rV 

□ y*lc*«S6« UfcBt*tt L-r-r 5<©7 ?*B8tt 
a#££gffi LfcBtoffl U v-* ©ifcfflW-r * JUcSfrtt 

SUE/^yp^hP-^t*. fJEf^/^'J ©hUEi^v 
X*l=»*a*f£-r-*lS2l*©K£«fil»U. C(DIS 

^5iMBT-*iaas*i=ffla"r*-y-f^^»f£i+, suss 
sim l fcawai l $i $ 7 *v « c t 1 1 a 

B®7 ; -$$E&->XtA. 

ttt*4(3 0] »*fl|2 8*fctt2 9l=fel»T. 
WE/^'Jp^hP-^tt. filJfBSIgLfcK^aiLT- 
$ ©5WM $ JMc^fr-ttTgfg Lfctt#Bi L-r— 5> 03 

y $ l=H« Lfc* -7 c t $ft&t 



[IS^«3i] SS*S 1 s 6$fcU2i|:feut, 

A. 

HUEr Kl/X/^77tt. PLL, bi?X$, U—*r> 
[R&33 3] B««3 2l=*l»T. 

l=SUIBT h* UX/« v 7 T © b |-|S5gA<* 
m*iM3 43 »*«3 2Cfel»rHB7 KUX/\*y 

y, 

ClimiS3 5 3 IS*Ja3 2lCfclNT. 
ttlBTKUX/^y^rO^-^b+H*. TKl/X/<v7 

r©us?x*(=»*a**vfcssns&#aiL. 7-Kb 

X/n-^ 7 r t A* B?r> *fctt«rE^ nyJS 

-5 C t fcftttfc f « BJ0!5 f -5' Kill ->xf A. 
Clt*S3 63 6l*^2 5lZfcl\-C, 
B5ETKUX/«-y7 7l*. L/S?X^lzSta**lfcSS 
rt^$#.^L'5' P <> f ^fcTOEf P v^CAA fcr« 
P L LMfl A Ufc^ n »^l=B*Lr»fM-* t©T?fe 
-jT, 

iifebss^^ y ©«ai=«is^ *»{*««! sa»-r* - 

CII*JI3 73 E*f*^2 2fCifet»r. 

Msr Kux/^7P7©A7jffi3i=, striarKbx/N'xt 
frSp -7 > K/^x t frEp > h p— ;u/<x t fifliE? □ 

±T ©SUE/ *XK liMET- K UX/ v* V 7 T © v-7 

[!S*«3 8 3 IS*«3 2|=fit\Ts 
METKbX/^*>7T©PLLI*. -^©{tlTJt L"CME 

PLL©*a$mv2©#flHa»fcH-jBasai:a« 

«T-?f£iivXTA„ 
[SS*^3 93 IS*«2 1 [ci^u^r. 
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ttEHJU|5 !f --*IE85>XTAtt. tB)7KU^/<X. 3 
-?>K/<X. 3>hO-;U/?X, if— */*X©g/MSy 
£UN&&£. SHE? n y<?t\*a)9ay9<altM 51 L 
Bttft& , f&Effy SL* □ a y £ ©H y 

SL«9»ftA<Sftft(OB8flil=ft«cj:$1$ft^-r«iaJlli 
-f-$$raivXTA„ 

itftEBW-r— SfsiiivX^AfflT'KbXAX. av>K 
JiLJi&jl&i, ffiE#ryiIL?Py<7/*X©9P-yi?© 

0 u s »«A<Sftfia>B9ff i=» « c t 

KJWx-SlEiMS/X-rA. 
[»*«4 1] »*a22l=fclxT, 

itnepuH > ^ y tu^ s?a-/ui*, me 

H» j« ^ U "Cftfi $*tfcJi5E> « U a 1/ h n-5*&© 
x-*©«#fflLI=«Lr. MBHJHj^y*©* ay 

9 &p> 1 *MMti\ lwmh' * ju#©^ p » $ $ 
msff y s l $ p ? $ / *x gsmm- & c 1 1 tttt * r s 
HJBT-^eass/XT-i. 

[fll#Jg4 2] hP-^ip'^'J^iJa- 

ma* * y a > h p- 5 time* * y a-jm*. r 
Kux/<x. 3>hP— ;t//^x. ?py 

«trsa> =e y a -ju±-ei* i *t» L«»fl©T K ux 

met h*i/X/<v77©d"S:<i:* 1 oirfiPLLA<f*j 
ffiiar kuxax, □7>Kn% nvhP- 
;u/<x, ^ov^/<xi*jt^ y^Ei?a-;u±t?friai * 

SirEx-SAxl*, ^*ya>hp-5i»6tti:, fj 
fllEI ftHLISS&lWBWM^yf*, x^-^ttSfTIE© 

WHB1 ft^LttttfiroHJM^^y tt, iwar kux/* 

X, 3?>K/tt, 3>Hn-;w^b^ffiL37 

-ttHifriEa>sftiw*ffl*^*cfcsit*t-r*Hjgi 

"T— £KilS'X : rA„ 
[H*«4 3] f»#JS4 2{-fcl*T. 

*yfc©*>x7>:^fflrEB»**yn©wa&«i= 

9-ttttlTjE©3Cft»*€4j« L> 

flftE9rafflU»l*. SirE-t:>XT>?fr8©^-*A;*j£ 

fcT-^lEilfi^ffl-F-^^fll^L. -?-*|££g#© 



"f~9 LfcBtjjStJTOEx^-ttaiiriEOSCJHW 

A„ 

«rExg-ttttjirjE03Cfi»*ife*¥S3s», huebss* 
* y na>$u«Dtts & menn ^ % y ©x~j< a bh= 

©t-$£&}#U WEftftLfcT— 
STIE©3ESft#££ji)£L, 

iHfEHiSM * <) © Ui?X$ ICiSS^+lfcx-^ $2SJI» 

«f-> stb* Lfc»jai-eiBiE±j***ifci7-ttaiir 

[111*314 5] B*»4 2l=j3t*r. 
ttEx5-ttfflnjE©5E*8#ifeJ*f«H:. Hi** ft* 
*f-9%Kht LbJE-t— £fr"5B$IS<f>fza£*T 
LTX9-ttHHTiE©5C*»#t±rtL. 
WEx5-ttHjn-jE03ESff*Sai*r4l=5-rs«IB 
* { , WEt-* fitfflft BtmHBR C fc £f* 

111*114 6] SRRfl|4 3l=mvC, 
fitFEx5-ttaJsIjE©3Cfitf#±a^Sli. ftEBJRj' 

OA*l*5l|7KUXfl)^-rT<4rot*v hSifrb2©r>iil 
©ti-v h»r-3*tt(=l!W3x^-ttfliiriE«>3Eft«F#S' 
£J£L. f)E2CDn^Oja-f-p!zfltrEx ; 7-^a3lTiECD 

[8t*B4 7] I«*lj|4 6!=fcUr, 
ttE2©n*fl)tfy m-f3tttt-r-6«ttnH: % 20 
n ft^irERMy =6 'J © lyJJX* IzRSSfrfcT*— ? o 

[000 1] 
[0002] 

[^*©Kffi] ^*©I^^eSi/XTAli, PJ^ial'> 
XfA*©&/- Ff=M9 P y -J7 ^ttfft L#!S^ p 9 

©Ui^^P^L, S4i8l?li«affi©3Jl©li1?aiA$*ifc 

* * y at?*s*<& o fc. 

[0 0 0 3] *fc» HfflfiaS/X^A*©#y-KK# 
■^D9*6tt»L#W*Pi>^©a*fi*fflt\ J^4S 
SW^fl-Cx-^OttASHKL. SSiS-e/iSiffLfc-r 
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(ox v % ^aa u v tttu * +tfc x v vtfttzsm l 
fc^-$ £sxy&t?;*sWi&ofc„ 

[0 0 0 4] ^f£>S'>7.^A^©#y-KI=# 
JiWyQyy£lft&L#Myayy0<i£Sffl£ffll\ %!* 

■coT-*©*«ittia$e»fc#*!itaji4-ttfcafli« 

*nyy-£Hi*U «*-ci*««ffl9ns>**5cfci» 
[0005] 

-^fEi^t/XTA^. #J&y~nyyc03SSft-Ctti:*J$;h. 

if -C^aWtOigaKUiCttff-riiSSfllftMIIBKD^ n yy 

OfiJMKCH tTfi«l4« L < . $fee£80js&& 
»«©»tt±, *»i*«>»ftJaaftl=i6ti6-e*ftt%. <fc 

[0006] zo&wtttLx. mxuASii-eH* 

Lfcx-y ©x v VZ&tH U ^fcb^tifcx y i?^7clc 

s»Lfc*-* *«y ca>#5tT?tt, 

[0 0 0 7] £4®^#&ffa£$*&»(tJ38&4t 

*»B*IB$3|fi-r*KijSlt>«)-Cfto-C, S 

■f4B*IBj5i<MlpS4iri^. 
[0008] 3t!i±<Dx-y^eS^y/W:y*7 : -y 

^•^©T-^tBai-y-Y^^ncfiftSflsnjs^-iiig 
a-y--c*;uoti^i*i oo%icsAM=&ii-r^-r— ? 

[0 0 0 9] *fc«a«Mto&St£ LT, MLfcf-^ 

v * £SicfijfrLfc^-$ y at?aa#fc «. = <o 

y n y y ©tfffilSISlco^Tfc^-s £ 5 »ft* F F 



[00 10] J:ot, C©*S©f- y;t- 

©EiKasa)it«-t<D?p*N6^$*i*. -3*y» ait 
io^-y: gil+M y b^ffi ^4x«HM«ttrcfi 

[oon] wim*&mtz « it 5 A^^^tiricg 

i5HMy;ua>*s$j5\ fiH^/ixvx^AroK^jgSSOiiPi 
IISSt'— y.&&^XxA<&x;u—^y h 

[00 12] 

[BH****-*fc4t>©¥BH *JBBia>Eil*f!T-*Js;£ 
-S/Sx, ffiBt&TtSfSis-Sfro/Sx. *MM**y?fctt 

*«. x >v iJ&ffi^MS-e&tb 4*ifc&ffifliffim#^ ?> y 

ay? $SiR-f£y nyyjMlR^ISu y nyyjgtl?3MS 

*<a»?ein?fi6*ny^ii}Rinae^t5Eic. ffa< 
*P-9t<z>a*—* -r s >y* jay nx. 

fl>fiffitsa^«>«}fJKeA> e, y d v y rnvz-wte'® y 

[0013] !U±(D<k 5 ^HfiEf c: t IC J: o 
b r- $ S 7 y -f § V a v ^ £ Stt 1" -5 . 

[0014] cropai, /\*x±i-ii5tic/\*xii$}t-3rt> 

fc¥»**y ^icj: y r-*ttW»fi**,Tijy, 

J aitfc^»«:^ y & ©tMB*JHfl»a>|£>aS-y--f y 

[001 5] aisOTWft^y^-c^y^-rsynyy 
ft^y^iO^-^KSItt^T-f*. C«0-T-^tS2l*l= 

«a»7it«6<aiHi*ft, /N'xiiiiissAxaiSjfoT 

[0 0 16] =®»A-CiS«j[©imW*TFy^tt, M'Xfil 
^3[tx-*/\*X$^U-CT-$$g^f S. Ctlt 
J; y v /«x«ttffltt©l8»*'f y ;W4/ WtlSWB Lfc 
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[0 0 17] CLt©/W^5-f>fcKJ:y. SsittO-f 

m-4v>\,<i>m£-£ i oo%ic ; iffia$#s„ 

[0 0 18] 6l±^6. »tt£H&ftd!>fl.b£H L J. * 
[00 19] 

mmommoBm] #^©mi©^»®£iai. 

2. 3, 4, 5, 6, 7. 8, 9 t=^-f . 
[0 0 2 0] g-fc. 4:ftna>ff2CMEll»S£H1 0. 
11. 12, 13 izmt, 

[002110*, 100im§£m> 101 a ~cl2# 
mt*7y 102 1 0 3 a ~ o It 

PLU 104a~MJFF, 1 0 5 a ~ c liftgj gftS 
HIS, 1 0 6 a- i 107a~cl*A 
*^f77. 1 0 8 a lil «v 109 a. b 

ti*Py£iMiR3MS. 1 i o al*9n<yt>miR¥&<DVl 
1 1 1 ali^P^roiJJ&tt, 112a~cl± 
1 1 3lt^>y U>^S», 1 1 4ttXyS?tttli 
1 1 6ttflMHflHMM**S, 1 1 6ttSS?S. i 1 

7 ii8a, b . c itmstem, 1 1 9 

a . bi«tsiS£ire;&-5o 

[0022] 400f±^^EU3^hD-^, 40 1lt^ 
^■j^jL-JI,, 4 0 21*.*^ 'JfK*, 4 0 3tt^^U 
^ Vo.-;U±OTT h'l/X/b77. 4 0 4 li =E 'J 3 > 
hn-5 4 0 0frf,j«*yaHM0 2£*(IW-*-S7KU 
X/**. 37>F/U, P>hP— ;U/\**, 405f*4 
0 4[*j<^Un>hn-^4 0 0A>y^ 'J^4 0 2IC 

bO— 5 4 0 0 £ > * 'J ^ 4 0 2f B 1(D-r— 

[0 0 2 3] Sfc, 407l*^n.>^/^405T^ 
$tltz<?Oy<7%* (-P-7 4 OOKjg-f, fff 

yiIL-7Py£/*X, 4 0 8 1** 'J 3 > HP— ,40 
O^roPLL, 4O9li^ : E , j3>hP-7400*a) 

i-r^fflm fP79gR¥e, *nvfaiR¥B 

©tU&^gS. ?Dt(^«*8, 4 1 Oa-bliXy^fc 

tbm fp^s^goaisf 

IS, i'P^^^I|4 0 9 4 | CD-bb-!>^. 411|*X»/ 
&¥IS. ^n^-?^|^t|4 0 9 4"C0*^i/^T?fc*. 

[ o o 2 4 ] 0 1 iz*mwo>% 1 ©SttftffiaHtttsa 

101a. b. cli/Ul12a, b. ctf&flteft, 

^-^©fsjiSff^-ci^,, H*, mfy^ioi 
a. b. ottH2ffl)*«tt:^y^tRi:-Cfc*i5(«. ffiJH 

©fc&s 2 ©¥3?ft^ v yfr -»ig» £«s§ trsL 



[0 0 2 51 -*D«Wllcm»T, n-X112a, b. 
cJCfi^gtt^r/l 0 1 a. b©LSI©106a, 
b. c4ULl0 6d, e. f Otii fit* V ?7frZ> -r— 
StfitiTJ^ftS,, C©x— 1 0 1 c 
fflAM7^7l07a, b, oT?^f"^10 1 

dc®y;x*ftS. 

[0 0 2 6] /txrottfflftacoivcsu /c^4tnff¥ 
si o 2tf&¥mft?vz?0>/<z.m&m^m-'<xm 

M*X 112c OtBgfSTttttS/tettHfmt 1 0 2 *< 

etiu AX112 coti&mtmmm?zmz/< 
*mmt> *. &©/ « & l fc**** ? ? i=« 

[0027] CCU, HI. g|2Rt;03$ffl^-C. ¥ 
Sf**'J/?l 0 1 cfc£BLT¥3M***:/1 0 1 or- 

[0 0 2 8] 0 1 a~cl*ffi8fe1 00 

^bvXfA©f,Kn'^$fi^Jll« 103a~c 

©p L Lvm^OMfe? a y $ s ftrnv-nyZ. 
avtZM&L, o 1 a - etpizt p. v 

9 Stent*. **W©mi©§ti6»ST?l*B3r=sR*- 
jiy, i§J-JS;ft&6f§©£p.y.>£$g'®L-C^.5, 
[ 0 o 2 9 ] *|g 1 aK«KttTHin-JB&ft-e 6 ffico 

»36**ift. *»1 ©£ffitfSftT*li£<lflla>F F "CIS EE 
OKOiS^P-^fflDS^y* 

u c©s»*tH*a^L** 

[0 0 3 0] crofcfr-F-ci*. f£&£ftri*fcx-*A< 
F F*Rtt**t7*-**aft|H£+$HSIILTl**IB 
y* *a#^v^i oirti:*r7V«#i?n->* 

mW?V?1 0 1 a~c©F«3ai|iSI*S*6<JICOffiS© 

2, *4*fl!l»*3«5e*. ^STfigft-rSCttRT 

[003 1 ] /\X 112a IClif 1 -? ©fsiH7C©¥3H* 
*-y?1 Ol4»6tttt#BB«*2 0l36<|BaS4*L*. * 
y ? 1 0 1 o -eiix Vmih^$9c 1 0 8 a tffttt 

? $ 0-4 50) Wf =ttiS-f *tttt L ? p 

•y 10 9a. b Kttfiffi8tt4 2 0 4 t LX 

[O032] ^Py^ajR¥«1 09a. bffl:h.fr~7J 

^ ny^a«?*s©«i8i#ai 1 oafciyatt* 
a«?$ftfci7 p v ^as?¥is*<5fe©(4*gts$S2 0 4 

$7clCFF104e. f 0>7??9<f 5>^£&S^P 
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•*J*J ©$££*8-5>a*:/-5'0O~<*>5fr£,5ISlU ^n-y 
*aRfltt!I#2 O 6 i Lt^ a »iH!HM|i i i ale 

[0 0 3 3] *1 ©£«»»*« ^n5»^«»»1 1 1 
al*FF104e, f ©>S®f::{£g?-& 0 >7 D yl^fe 
8 11 1 ali. jt©^Oy^a»?flHfc6i6FF1 0 4 
e. f O^-y^-f 5>{r£ftS?Ps/£0>fc££ffl$ 

e. ffctaa-r*. 

C0034] jell/cke LfcH»ft«a<oe*. F F 1 

0 4 e. f tt9ay0tt,UM 1 1 

D99t/tt1 1 2 b. c±©$n£ J r-'!i£ : 7-y ; 5 1 T?£ 

•5. 

[0 0 3 5] H4l::x?S?ttai*«©1 ** 
BJIWS i ©SMB8l=»L\r , x v v&tb#R 10 81* 

i 3fcn/s?aaj8i 1 4*xstjf/s 

SftS. -y->^'JvyialSl 1 3i=&ffl*jHffi-32oi 
£h&nt> a vO 4> 0~ 0 5 k «fc y 5 

[0 0 3 6] a^#SBg^2 0 ia>x^i?ji-y->^<;> 

^@»1 1 3 0>tHa«>6 fc*S/ h«P, fL*tntf7h, H 
# (6-n) fvhj fcl>L rHA<nt5?K LA* (6 
-n) tf-v H ©fy K?iIiLXSH-5. 
ESSl 1 3cotB*CD6 £«/ Mi, iv5?tt(HSi 14|: 

[0037] X ? v&HifS 1 1 4 Tfli. 5fc© 6 tf -y SIC 

t*y h©«sttHiu mt<»hr>tz\f."j ho)mfre>&& 

trny>7<l>o~4> 5 ©i vf txonmizjL v 5 
«SLtt«ff«t LTtt««a«^2 0 4$ffiA-r§„ 
[0 0 3 8] 0 5C:£Dy?a#!¥Rl O9©10)J£jfv 

Kl«Ma«Hf8J*¥«1 1 5£iI{RfSl 1 6. jgffjgjfc 
^1 1 7 fr&Uf x?v&ai#Rl 0 8frbA 

*fc, ftfefflggft^Ki 1 5©GHtS?g 
2 2 1 <t LT, 4» D v ?aK?K©ttlft3Ma 1 1 0« 
[0 0 3 9] ttfiflHSgft^gl 1 5#tt«»*2 0 4 

©©«*«»* 2 o 4 *«»r*^«»L«i^tt» a 

#?*8KD«fl» 2 2 0 fc<fc y ? d t» 98ft£JS0>tt&# 

si 1 o ^$^a«tt«fi42ostt 

jBWSff 1 1 6l=AA**l*. SS?H1 1 6 1** 7 -fey h 

[0 0 4 0] 9a793ftfllBB-*2 0 6lia!RSi 1 
9**u 3tttt92 i e&asssfc*;:**. ass 



a»si 1 KD&xzmvrtZo c©«»i=«ty. *n 

v*«R¥8i 09tt»»;kfrfc*av*a«1B*2 0 
e^tiiA-e^-S,, u5t4Cit, ?a-;>?a#?3MSi 

0 9t5P-^«Si 1 i alB-eWJBLfc^a^^a 
fcWRfi*2 o 6»|ga6S*SL"Ct»i. 

[004 1] H6f=*H<y$«ft»1 1 1 at/ai 1 

2 b, c©A*0&fc£tf?ay?a^R©«j&^R 

1 1 Oa|ft. **«©*1<0j«S»»CtHvC. 0 

i 1 al*$ny$a#?¥R©ftALfc$ 
o-^gR^b. ^ffi^n-y<7 0o~*5©ita$ 
SS?H04 9 , fl^iltSCi1f/te112b. c 

[0042] 9a99a«WKA18»nBl lOatt, 
1 04 8t7";f^f;/Ul i 2 c©$2i£H7ti?S£ 
FF104iffljP^iUAA«Cit. 2*© 

1 04 u=j:y«aK#3e**i*. c«k 

tt/<Xl 1 2 e©C2i»7tt«*&±l***v6'J-fey K 

w»ai*tirw*. 

[0O43] Z&0<(*—?}\,m^b*)-ky 
HR#I*, *n-;$aHR*Rl 0 9a. bicA*$*U 
*Ov*aa*«*©(«H«ttflM*#Rl 1 SO>j-tt9 
hfcS»ft*8l 1 7©ffiafct»»U »a9»1BM 

1 1 1 ai=9o.y9atta«£tii;b?«9ay9att* 
s*xst«iytftii*. 

[0 0 4 4] afttt*2'1 6aa^Q7^MfKl 

o 9 an 6 ommmnm^ 221a, b * y . 

R«J»ff#2 2 0a, b©ajA*«yaiii.*. c©w& 
K*y. ttfltt«rrftttr«^av^afR(Mti 09*< 

[0045] 07 tztnmom 1 ©s»££©-a©i& 

. 0«t>, □ -V 9 2 O 0 ft<J&5£& 1 O Ofr 

>;7ioia~c fcfMssju a 1 ©aa» 

tt©¥&tt? f7l01 a ~ c T?I4#5S^ Oy^ZOO 
©fiffl*<#gg $ F*5SP©P L L 1 03 7?^®^^ y ^ 

101 a~c©£Dyi7<&ft*§£}sJ;lTlN.5. 

[0 0 4 6] #**l*y»^-eitrt»©PLL 1 03*« 

tt«fflfi©ft. 6affLfc*n?***fcU SJt6» 

/SI-S^-C^n-y^^^ffiibLrtNS. PLL103 

□ v f 2 0 0© 1 M$Icoint 1 /6 flMf o 
{M§£r&Lfc* 1 ~* 5©it6ffi$ftALriN-5. 
[0 0 4 7]#*1 ©USSff^lCjSLx-C^^^-y ^ 1 

0 1 a~e©»^p V ^l40o-Cfty. /<X1 1 2a 

[O0 4 8] Htp s 2 1 0. 2 1 1lifl?{tf'^10 

1 b©/^ttS«ffi9&/<XttA9£-. 20 1b, 2.0 
2b. 203btt*iffl;f^101b»/Ul12a 
- o l=»«Att*»»« 

[0 0 4 9] 2 12. 2 13tt*|»^10 1affl 
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/«X**atffi*i/<JHM#*. 2 0 1a, 202a. 
2 0 3a tt^&f*^? 1 0 1 a 1 1 2 a ~ e (C 

^r§Atfj*sSff^^-r„ £fc2 0 1c. 202c, 2 
0 3c[i^»f7^1 0 1 o Jy 
T, 2O4~209,lKlf2 16a, b-219 

a. bi* s ^gft^^i o 1 crortfincofi^^^Lr 
[0050] jut, 

t^Tttwr*. ccicfci^r, o 1 b* 

O 1 o-O^-ireaStHMftHlftO 

-**E&fcRJW<fcl&fln?fcy, ^m<ofctt. 0*rote<o 

T-*lESifcHJHfc»m=oi*TttSI5W-5. 
[005 1 J *H<*^y?1 0 1 bli/\*X«|30 1 $ft 
T, •fitS#MtS?S3 0 2 £AX 112a * 

fWOv^WOfSy, /<*1 1 2a~c(0SiSI^P 

* , nsk»7iim<DMam y s 9 ;u* 4 o a 1 * 

[0 0 5 2] *Slfi>5IIS»ST?li. /fcUtSSELr 
l^^Sft:^^ WfiS#B5S^2 0 1 <k UTtiffl#JH 
t*ffi3 0 2 £ Hi;&Lfc2^?;UjyJ:&£<,>U 

[00 5 3] J: or, 0*, ^lc-f-^$5ii^frofc#i 

mz s /^oisa^-ji 310. 311 jwaastts. 
Ttx&iiZhz,, <fcorm*, /^wIeSt'-? 3 i 1 

[0 0 5 4] fWf^101 b*»6aj*4*lfc&« 
#ffiStS$3 0 2, AXCOIe&^-S 3 10, 3 1 1 . IS 
a*7«*3 1 Z\tHm»1-VZf-\ 0 1 a£JI&LT, 

*Wf-v?i 0 1 c\zmm?z>. mmmt, tm*m 

«*2 0 1 c. f-m2 0 2o, 6311711*2 0 
3 o 1=8*1*. 

[0055] #w&-j-*i 0 1 coiv f ;afli¥ai 

Wtttt«tt3 0 3tt*a 7 5fflR¥Sl0 9., b<7>9 

■ett*D»^a«^sio9B36*a«**fc*y, 9a 

9*aR?R1 0 9 a<0«H««Hfett«1Ml1l#2 0 5 
a KttffiflHgS 0 4 t LTfiH***!.*. 
[0 0 5 6] 9Dyi73SjR^10 9aOa«Sl 1 6 

<7P>;/*2 1 9al=£fiA^-S„ 1 7I*C<& 



9 Pf*305T1 0 4efl)77fLfc6S^7tf2 
1 5£v«y*L, StiPSKflM 1 7 0!}UAtf9lff'9-2 1 
7 (cUi«tf»ffi«3 O 7 L, SKSKB 11 7 0> 

[0 0 5 7] 116a tt&K&JPS 1 1 7 a lZ9 

ny*a«?«fl[Stt*Lrfcy, &D?B»Sl 1 7 a** 

jfc©Hi**lJ»fi#2 1 7C0tU*»tSIS3 0 7©a*^ 

ifi83 0 8$aj*-rso 

[0 0 5 8] 2ny£fljifeah Halt ?n^a& 

2 o e * ft lx 9 a v 9mimm 3 0 s $t# , 

f Q.>^aiR1«ffi3 0 8l=«£lV 7'^D.;5gf2 

0 7|Ctf 2lZ&£-t&7 v=f-9 SttA*- 

5. FFi04e, f lio-y^^n-y^sog^^b 
*l* = t-CtO»T/«X1 1 2 b. ct£6i£$*i,r£fc 
*SW*^v^i 0 1 b0$ E &^-S, &£*7ffiffi$7 

[00 5 9] 5^£*lfcT-$ttFF1 0 4 efl>|£3£ 
f*7tSlfi<I#2 1 5f=£££&7lfttR3 12, FF 1 04 

f ©maii-sf 2 0 8iagj&T f — $3 1 0. 3iitLr 

C0f c iSiS§7ffi*S3 1 2£| E itT-$ 3 1 0, 

3 1 i 1 0 5 ctltse/tt?n?9-e 

*4*0fc9?**;h,*, EP*,^(*:i 0 1 a. b. c 
0>®¥?9Qv9T-&Z><t>0\zmmitZ^ imKf-y? 
101a. b. c#&fc4/<xi 1 2<7)(^WI2i*^ig 

[0060] ?v*3iifc«as»7«*2 1 5i*a»?ii 

^2 1 Ba(=j:y?X9*4tmttaffi«H»2 18a 

tft*. <t^r, ismmimm^z 1 5ro»*7it 

IS 3 1 2«teH^KSffl»ffi42 1 8 a®lSj£ft7fll«3 

1 2t4i. COT$2i£$£7fiMS3 1 2l**ay9aR* 
££<7>{i*Btfi|S&f#^ K 1 1 5 afflijf; h^S^t 

[0061] ETI*. iKi^2 1 6 a tfaiRtti&r, 

❖ ny^aR#aio9a!wajR**irfcy» -a©T 
ftmwfam*t2 1 s aic$Ein&7fifi83 1 2*<aj*^ 

*isctr, *nv*iBR#ai 0 9a*ty-b9hSft 

[0 0 6 2] 1 8 a 3^Sft«(ttlc 

SC. Bl*MW«*2 17<oai*«H(|fl||«3 0 7|C*5 
ffi*»i*H:»7 Uin v 9Sm® 109ali9av 
2 o 6 ^ n ? >? S^tttt 3 0 8(1)4 
*$^7^§,, Z0&7\zm\ 9ay9®&&-\ i 1 
a \*9 a v 9 tb 7J S#jt L -7 n y 9 3 o 9 \tth *f?ihtt 

situs. 

roo63]08, 9$ra^T*5gM©miojite»ss 

B4>/fX1 1 2ttgf^rofc,fo, /U1 i 2a»W=jaEB 
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101a, b, clifivf^/Ul12a1, 2. 3b 
S^Ml18a, b, c^Lt/Ul 1 2af=fg& 

[0 0 6 4] 1 SaO&fcidli. /<X 1 1 2 

a 1 Gmtf-Otf-^XtM'* 112a C:£g££;ftfc 
&-<?©/SX 1 1 2 a 1 7>£>mfc/*X 112a ©ftft-f > 
t°— ?>X<0|§#^ ;H5 0 U*/N**0>X* ?|C 

1 1 2 a 1 ©|#tt-f >fc'~ ?>*A<1 0 0 

A*X112a 1 frbUfcAXI 1 2 ©fttt-Cl/ 
Xl*2 5 B*»tftttl47 5 0i:<E«. 
[0 0 6 5] £fe*MX)&tt®£ftttfis<;i 112alci 
£$tt£fctt. 5 0Q-C3dS„ M*X1 1 2 a ICOfctf-S 
ffi*'^77l 0 1 aliiI£<DLV-TTI_fcOLCM 
OS(0ai*^-v7 7t?. A^7?107a, dICtt 
*HMtto2 2 2A<#ter 

[0 0 6 6] tt«flUKBnaiiLha>Hfi|»69ti]d4i« 
SS^Sfct 1 1 a, tSffSft 1 1 9 i i 2 a 1 ~ 
3, /U1 1 2 aA^ffifij^-S. Bn?tt;**:7<D8fi 

[0067] >iflfffl)LV-TTL&l^CMOS<oaift 

?-f&CfcT?. ^{CCMOSroNMOSCOIglJltg^A^P 

mos cfcy tw^fctt. aiAa»a)±%±*tyBT*ra 

[0 0 6 8] eiftiS©$0 9l=^-r. El 9 5feC0EJ 
7©/<X1 1 2a±0{4ffi#RS|i^3 1 5t(4ffl#BE^ 
&3 1 8fr&*.&4iS&fB1fttt3 1 6(D&«B9ff«^L 
Tl*So HfcKWLfcfcfey, »#©LV-TTL*^ 

0 1 a -e©U}* 2 0 1 a It, f-(Dfi«*«Hl*/^9 7TO 

[0069] 1KA201 aliH-gr&ftl 1 8a^?,/U 

1 i 2 a IzfcWtm&T; UJ*/<»7ra#*<»ov 

1 8 a ©fat* &i£Jgj5i1 1 9 
a, bOG&1t1Slb<D#mit&itfrS>Bff4»0>1*V 

«**Ut*l 12s«6«U>^tt1 1 2a2l= 
£i»L2 0 1 bfC^-T^-e, ttfct/<X1 12aJ£ 

tu^^/<xi i 2 a 3i=eteu2 0 1 dt^f as 
»t?*sn*^- ? 1 o 1 b . c Kaa-r 4. 
[0070] *sw*y V 3fi o 1 ■ cvttitna>t*i>- 
* 7r 1 0 7 a!C*Ufl[5E**t, A.A/<97 
7l07a(DtiBIEVDDfl)3. 3 VO&ffTNNMt 

^LfceSfe&f*. /tti 1 20X*:?$mf=3MBlTli 



[007 1] /*X1 1 2a±^©#7$?(0»S 

&-ei±g£iSin;A<x$ :?8$ic?F£-f Sfctt, #ttAr::& 

[0 0 7 2] Si 0-1 3£J3lvC*ft9JG!>ft20Sglk 
^S©PWt— StgStS/X^A 010*, |^#| 

x— $*SSIS'XT-A(t. /t'J p> hp— 54 0 0i. 
P< * U 4 0 2 & 7 K UX/\* y 5 r 4 0 3 L fc 

^U?ya~;^^)JJil5. Ell 0*©j«*y* 

^va-JU4 0 1±O^^'J^402li1 Of£A<, gl 

1 ii=*^-t*}y«»ffl©«i*t,t«ct 

[0073] ^t'JtVi-jUO lJ:fl)TKL/X/<^ 
774031*. av>K/*x, 3>hP 

-;U/ <X 4 0 4 &t/2 P v 0 1 <X 4 0 5 (D-r-S £ tgfi 
L*^ 'J ^✓•3.-/1,40 1±(D^< ; E';m : F4 0 2IC^gB 

;i,/U4 0 4©f-$|f3-Kt > 7K^/\'777 

4 o 3g&«mm$*T-fi/ ; Ey : Ee?a-ji/4o i±ro> 

*y* : M0 2'M0tt*ajL*ttttl-*fc s ?p-;/>?m* 
X4O50^P"^fr^ 1+*--f£M*<Z>£Dy>7ttFT 
y £ t » p -y */\*x 4 o 7 fcffi 

[0074] ^*'Jj»4 0 2tt. MR/«'J« Ofr* 
Si-^PfXORAM^ S G RAM (i/^?Pt^9 

5 97Y*RAM) IffcS. 01 Oli^SSDRAMIC-p 
l^-tte®LTfc&A< > |5J#jS R AMJCOUT t EMS ft ft 

Kl/X/<X. 37>F/\X 3>hP— ;U/^X404fC 
l*V>^n-7-XDRAM<0<I-SHaT*&?>7 K^t, ^ 
'y^-bl/^f-. 7< h-f RAS, CASfrS 

a>hP-AA^?y-a>hP-74 0 0^t>^ : E l J 

[0 0 7 5] *WP79/<X405i:li-»9nt^ 

DRAMWBtt^ny^-Cfcy, «^«T?**^P?»^ 
^t l J-P>l<R-74 00*^^ ; e'JI^402|; 

[0 0 7 6] f-*/?X406l:!i, pt^'j-a>hp 
—5 ^4 0 0 f, / * 'J ^ 4 0 2 (CIS] tTTfro^tl&S 

>*y**4 0 2j»v6^*y-=i>h 
u-v 4 0 0lz(6)ltTjg$^SSE^ffl L^r-^ 
tl-5c 01 1*. 7*— $/<X40 6f*^ J Ey3feTF4 0 2 
la. bA^4'A<«fS^^t^^y^4 022a. 

b tfouifih m^unfr aawt* tit t**. ^ * y 

402 1 a, b#o*4t««#ttBfcjt;ey**402 

2 a . b^o««t«e4miyM:f 4t«4i 1 e-y hjy±<o 
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[0077] Sy>§L^O'>^/^407l=l*, **y 

q > hn-=5 4 o ofrbfi^ffl L^*^yoi+t,4xfc 

y ^ ij ^.^i-yu 4 o 1 ±0)7 K >y 

[007 8] *%Ha>$20>»ftKttt=&l**y*ij:i 
>hn— 5400I*. C©^yiiL^nv^y<^4 0 7 

UX/ < «y 7 7 4 0 3 7^ <= ©&r l J >1 L £ P v 1 £ &fg#K5 

?p-y?afl3Ma©«J&¥IS, *O7^«||S40 9C 
$a*RL. B«B62l$fT5. 

[0 0 7 9] Ell llzl*. ^^'Ja^hn— ^*<fia® 
fcoT, ffi^ffljf^'Jqv h— 7*<— ^©^tyai/h 
^yai/hn-vHOJflMg-a 
X U i-t « Zt ft < / <Xtf 5 = b *<T? * 5 J: 5 

IC&^Tl^. pt^'JaVhP— 740081= 

4 0 0 b b ©/<Xfi©I@{?£ ft T * o IZ LT^S. 
[0 0 8 0] Hi 2l=£P-y?a#?3M8:, 5ni>9W& 

«t^ns»^aR#s©eist^a(D«**3Rr. j^y 

□ VhD-.9 4 0 0©Xyi?tta^«, ^p^^a*?* 

9 B. *SH©g 1 ©Stlfi»SU=iS Lfcx v iHM&^R 
1O8£fi«<D|°|80ffeja(::, B12^Q791R¥ 
«. * n v * WttS fc * n v 9 3ft¥tt0tt&¥Sftt|ft 

[008 1] CCT?[*. BH2©^PV^a«m * 

0 5»^«»»t^ny^aw¥««tii*¥ats **w 

©»i©*tt»ai=«Lfc$ny*SKi#Ki 09. * 

gff£fs1 1 7©-feU>?$ 4 1 0al*A±($tLf=y^y3 
©rtS5©*iai(i#-efe5 LATENC 

Yffl*fcJ:y. ^ny^aKttttffi^ODiSaiSitt*** 

C A S H T>5'l=Jtfr1*T5 s -* $7 *J?1-&. 
[0 0 8 2] 9n7fSS¥S©fflft¥ai 1 o 
©ttRlCl*, *">:/$4 1 1 fc-feU$*41 ObtfKSJ 
4*1. /*y^4 0 2*6ffi4;|t4T--*©-!M' t 

[0 0 8 3] B1 3l=*»W©HJ»T-$ISai/*T\fc 

0Tj*4^nv^4 0 8i=s»nr=ttftr*. ■? 

P 5» ? 4 O 8 I** ^ 'J 3 > h P— 7 4 0 0 j&t&l&SJtT 
USC P U/tXO/fe? P 990&itftgltL4tft|ftl* 

[0084] 0tp % /*'Ja>ha- 74 0 00. 60 



oro-ji(D##a^iS^ts 60i«>tt*ttiuwE&i% 

f. ^^»Ja>hP~ i 74 0 0^t ) fTTKUX$^C;T 
QirlWrv h6 00a*<jSHS$^S. ^=E'Jm^4 
0 2 © $ 4 5 > o fc 3 im ? /Uglcjtj 7KU 

X$tt>37^K/!<r'j h6 00ct#$3X^-r-^6 

oodo~3j5tae4*t*. c ©*£&<*©«;(*, 

ya>ho-740 04»6#ttllJA4*iS^Dy^4 0 
5ICRMU 6 00a. c, dO~3«tS$j&£*ift;( 

*u^-e77f?ft5. 

[0 0 8 5] 6OOai6OOc0Pfc fr7Kl/X^ 
tmf<^7h6 0 1 a*^S«4*l4. >^y 
«?4020)*^S >y«S/=tt-3fc 3 * ;U&IC?iJ 

5. 601a, 60 1 c£S«Lfc/*y j E5?a-,H,4 
O 1 bli^y^Sfa— ;U4 0 Ufl)7KW/b77 

40 3b^. ttfi#j»tt*T?ab4»fyaL^ni;^e 

0 1 r$ftySL^at/^y<X4 0 7I=tU*U **Ey 
3>l»P- i 5 4 0 0#C*t££(ft.&. ^^yai/hP 
— 7400I*. uOjfygLf Dy^601 rfr&T— 
^^7'y?-f5^P^'i'6 0 1 LC$ati?L. 
?4021 b, 4 0 2 2 bTb^&flJft&t^tfcLr- 
?600d0~3j, 6 0 1 LC-e^y^-t-S. 601 
LCfclili. ^Ey*^4 0 2 1 b. 40 2 2b©CA 
SU-fT-V-Xce-fr-tf. »*HlL1?-*600dO»=fl» 
o-CL>4, 60 1 LCI*. l5e<^(UL-r-^6 00 

[0 0 8 6] z^ey a>ha-7li, *^y£* 

402 1. 4 02 2|:JtLCASU-ff>>'t < 
S$^t l Ji : f40 2 1, 4 0 2 2a?L-5?X$|rSSL 

[0 0 8 7] BLt. 010-1 3-C^Lfctfcy. 

0 9$J*iE-r5C<!:-C?. HJtir-^fiiSSJHBLTH 
5. H«l=. e^©-^©¥^^ 7CPLL 

*««L. $iiS©te^l-^LVT P L L ZmLtc 

[oo8 8i si 4iz*st®o)&z<j>nt&m\z.tm$> 
7 Ki/x/^77 4 o 3<omim<i>imbPitm&*v 

to B4>. 4 0 8I*PLL, 4 1 Oltv— y^WSb 

PLL408l4SELfiW-^Lfcttai=J:y. C 
LKt^-SiSSSfC©^S©fl6, 2. 4a^JEfcWy 
tft%T*#<5. PLLIi«fiLHa»^*CLKO: 1 
7SUR o f CLKotL-CtH^f -So 
[0 08 9] PLL408 l*fe«SISt|g6i LT. A* 
Re f CLK i iCfctJARo f C L KofflfflAjAA LiH 
*Re f C L K o £#J8f-5$T?. Re f CLKo©<4 
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MPLL408 (ZA**ttfcC L KOttSfca JfCt* 
3. ZlT&ZtX'. CLKO : 1 7 0f4ffitCLK© 

i'-tr^LT^S,, PLL4O805ffi*CLKO : 1 7 1* 

L 2 OO)^ * 'J ^4 O 2 l=}S^$+V-5<, 
[0 0 9 0] PLL4 0 8©i/— ^r>-9-4 1 Oli. 
'Jtva-W^JtlfeADRtCMD, CNTfg^ 
tCKEO: 1fr&y*»J©»ftttB*«SU RCL 

KJ&SOT. CKEO : 1 !iil£<D" HftH" . " Hft 
L" HL" , " L H" ©&*££>■££■*-£ C£ 

T?. 7Kl/X/i777 4 0 3©*>- *>V— ©=E- K© 
^M-S^i&ffa. C^r=*y, 7KW/«77740 

3. j(«v4 0 2Asu^»a>Beiiini=« rKux 

[009 1 3 ^1 5iHl1 6£ffilvC, IH1 4tfiitlfc 

H»DRAManft#aa>je&£**r. n saiaaD 
5 oW)ft#m\z$ifo bfc7K^A^7 t- ©#Bag s 

*T. IB 1 6©=&SM1M*Slill!l 5©Ii{fttB£*f(SI?l! 
«£ttTCfcy. C©S*5S|-«fcy. 7KL<X/b77 
I*. aB0ttfM*a*7c(=, *f£-t3f3]«DRAM©I!i 
ft1*a*«a***. BIS. 16*. **!©£EP1*. 

f. *©tt©»«©fcffltt£»fc<*L £«■%«©<*»* 

fO 0 9 2] B'1 5-C?. P»HDRAMtt«jBStA^ Si 

ft#B5 0 1 izm&T&. y^E'j3> 
hn-7*»6S^t7 K W/{-y77^l-CA*4*v 
■5ADR, CMD, CNTgffl>a»tt)1i*37>|.' 

fflDRAMI±ttfH*ffi5 0 1^&H^SS0 2I=9» 

©7V K;H*»fcfc3. »ft«>5 0 3W-Fl/^ 

f 3 v > 36»r « t #b 505 r=a» u^e 
-Ku£**fl>we«TU. BkXtt7*fta»l=amK 
B 5 o 3 f 5. -tz;U J y -? l> y »>i v > K£ 

£S(S^€.£I!!{l5ttB5 0 6lza8Lx*h£ff : 5 ( , C 

©ttB-e^x ni73T> K*56«rr« t»fls«»5 0 

i 5 0 a tgg; l t~ 1- 'J 7 1/ -y i/a J UK l . 87« 

ennictt^ttfi 502 iza^ir*. 

[0 0 9 3] ^yTpAr-S?»T«aa«(i»ft««BO 



— lf^n«r9A4»n-K**UUMMWc|MTf*, CCD 

[0 0 9 4] l»r*l©*^t. ttft#86 0 3C:&*l 
U Sfil,f=RinDRAMttB^tttt5 0aica«-r 

*© UvXS r=»ft Lfcfflf«i=*-J*l**ai Lfcx-* 

Sf«*u B^mL»7ftr=iMnr=n^«ta5 0 9ic 

^»iBL$S7*T?l=. ffiOavr/K-efc-SKA-tfa 
v. ?y**- i?WMI**i*fc % «i*fc. afflfta 

5 1 3. DfMftBS 1 5. K)tt#S§5 1 7. I*flM*B5 

oaizaart. 

[0 0 9 5] ®immS0 3 0>Vi;BX\ f^37> 

K*a«r4t»f*tti85i sr=a»u ?eafM*a 

5 0 5 R$CHJ$ D R AM*© Uy* $ tzgjg Lfctt»l:i 

s#a^87fti=aB«ii=»ftftS5 0 9i=gs. 
a^*?7St?(= % fl6©3T>K-e*s*#a^a^y^ 

-JWJW**.«fc, **u*h,. »ft«B5l7, aft 

was 1 1. afroas 1 3. nMitS5 0 2(=a«t- 

[009 6] aft#B5 0 3(Dttit^Uilt7'Uf 

u a*uitf*7LfettA*aBtti=a4Mita5 0 2 
»=«»■*«. ^fln=Kft*tB5 0 3©ttBT?s#a^ 
7*y^A—i?37>K$sm-rst. atttfBs 1 nz 
m^L. *»a^^»7L^BtjsiTfgnni=n^ttas5 
0 2ta»r*. R^aL. is^Bso 

aaw«=a^ttB 503 iza^f § 0 

[0 0 9 7] BftttSl5 0 3lCfcl\-CCKEii#*<*y 

-h$nst. /<7-^>-ei5$»^!ii5 1 oi=a 

*. »m*B5 11. 5 13, 5 15. 5 17©ttBtC 

*T?©af^©-y-^'<v Ktttt7<ft«a^a5 1 2. 5 

14. 5 16. 5 18fZjffif£U CKElHW)7*- h 

[00 9 8] @i enmmmtsLt&twLtzmmD 
r a M©u^ics^Lvr *j y , 7Kux/\*'>7t*a<, r 

KU^/^«y7rA>f,A0R. CMD. CNT. CLK$ 

Ka$4iri^sMDRAM(oaf^ttn$ffiau 
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[0 0 9 9] 7KUX/\*y7rl4M3!AB#, IkftttS 
7 Fb*/W7 7l*ffilfM*S85 0 3U:fclU\ N$DR 

DRAMKiitf -5^- KU5?X5«SSav> KSftflW 

[0 100] Cfl>B#gS^*it^^E— Kus>x*i*BHaD 
© US?** $7 K UX/ <-y 7 7 © i/-^r >-y-##STt •§ 

rtt. HJBDRAMr=»f HWa7>KSSI 
*y5cfl)ttlt«fflS0 3J=R4. »fttt»5 0 3[::j3l* 

t^ssd r AMi=»r irff-r Ktsfll^^ 

t, rKUX/W77tt»fl!«ffl5 0 9|=a»f*. IS 

i**<. s^«»5 0 9««^$sff-r^, 

[0101] tt*tULa7>Kfi<Sft3ii«J:IMMKtt 
5 1 1l=iS»U RCLK<0tt**|«tt-f4. 7KUX 

SWJSU 5 E-KU2?X*©R:E*©CASH'7 i :/ 
v. A-XhM#iU RCLKfl>aj**«Wt«. 
RCLKOffliJA^T-riteiftttfCJBftttlSS 1 91= 
S*L*i4:/Mft£0{=iJ-fc9l»-*-*. 'Jt»;l-$W 

t g»ttf=»fH*s 509 i=s»*-s. 

[0 10 210171;, *%$©g2©Xffi]l»Q©>:E 
'J^ya-^^St. 04" 4 0 1 tt^'J^va-JI/, 
4 0 2lty^U*^. 4 0 31*7 h*UX^777TfSi 

-aB(=(*±»A^6, j**'J3RT-4 0 2*«9-3ttA/ 
^^'J^ : ?-4 0 2J±|5!^DRAM-e355o 
DRAMfflf- 3*1(43-* 8 t'-y h-C. /=6'J^9a- 
M0 1 ®(lf»-!;f-$ If I4£5t 7 2fc'^hi ft 

7-*£UifTIE##i L*ffll*&jH.*. 
[0 10 3] 9-3tA/^^yl?-4 0 2(D4~6fiB 
©TfcttT KUX/\*777 4 0 3 *®TlZ 

\t. **y*t>a.—n,4 o i ©&fl|-cM©flre«?ft<8 

4«,?. <6®l=*, ^t'JfvaHUO 1 ©&JIT? 
*©1B**l«<8 4fflStSl. 

[0 10 4] -Hiteffi©fl»Smi:£tM 6 8fiU. 

#IB$*lS. COT9OC0^ : E , ;^ : f-4 0 2t|^$DRA 
M-C, BMDRAM«)7 9 -*ttf*#i»8lfyl'-e. *=E 



y^S?a-iU4 0 1 OW|fri e " *«K**tt7 2t 

v he?-*ttl=tttt34i«. 

[0 10 5] -®iflll®CD->t ; EU*?-4 0 2li^^ iJ^E 
t>A—A4 0 1 ©«#^©2*fcl\L*»*©CSffi 
#© 1 *£-ffi© 9W=E'Jff402 Icffe© 1 
te®©90©*^'J£ : ?!=i£8tl.-ri\5, C0>}S^I=«fc 

y, i^«/094Ut&uri««. 

[O 1 0 6] HI 8|C«2©*»»tt(Dttfl>7KUX/< 
*>7r40 3^jF-T 0 CC1?I4. 01 4l=S5Lfc7Kb 
X/^7740 3ifl)gSS$t„ 0*. 408I4PL 
L, 4 10lt*s—'r>Wfo&. PLL408I4SEL 
«#£ftLfcfSBEl::*y. CLKfcH-JB»»-e©»« 
©«. 2. 4aft36J8l=«y»jf(»t*. PLLIiRC 
L K©£l}§£ P L L 4 0 8 KAftSilfe C L K©ft«|= 

[0 1 07] 7 h*UX^»^74 0 3l4>=EiJt5>a- 
/U4 0 1J:©, 01 4t$U:7KbX/<*;77403 
t> 1 < I4P L L i*}H©fli 85© 5?n77/?.y77^bCI. 
K$tt*S$*t-5o •£©.&, CLKO : 1 7 ©#521401 
A-{Z7pUzifVyt>/iyyr 4 0 3\Z^-its CLK 
0 : 1 7©til***l*LTl**. *9T7KW/«»7 

7(4, /=Ey=Ei?a.-;u4o i±o^ ; e';^4 0 2ic 

[0 1 0 8] U1 4©7Kt/XA*v77403t*7K 
UX/\*-y7740 3$|^-©> : E'J : EiJa.-;L-4 0 1 \Z 
feVttZZt-C. 1I«J7Kt/Xn*7P7403#AD 
R [11:0], CMD [2:0], CNT [2 : O] 

(Z^Ltc^^')^:i>n.-}U4 0 1 T'lt* ^^'J^EVzl— 
H-40 1±©1 8ji©^^'Jif|^4 0 2[4 2i|{b^H.5 
¥<tft6o cat" -5Ct-e s ^^'J^a-jUOU 
©ADR [11:0], CMD [2:0], CNT 

[2 : o] ©EW$i=**e*»»©ar*i*3«* 

[0 10 9] P L L 4 0 8fl)i/-^4 1 0(4, El 1 
4 1=^ Ltz7 h* UX/\*-y 77H», ^'J ©»flM*SS$ 
fflMU RCLK©tt*©*>/^-7««yjft*-C^ 
5. ^ ; EU ; EiJa-;U4 0 1±|CI4, H1407KUX 
/i?77403©RCLKt*7K l/X/?7 7 7 4 0 3 
©RCLKt2^!K©RCLKA<J#6*l.5 0 tW**? 
i-it©a#*^©»Sl t LT, 8&%©RCLKfcO 
Lft#ORCLK*»ttLr*. fl»«*©R*2fcL 
TR*©RCLK*ft*»«UTt, *»W©HJWt*- 

[0 110] W=a#©RCLK©#€ft«L*:*A» 
>*U=l>l*n-5 4 0 0l?SS«*<l4RCI.K©tt« 
tt, J ,J Eya>hn-94 0 0'C»fll44i*Wlt©DA 
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U > ; e , ;a>hn-54 0 0^RCLKA*2e-> Kg 
fi^^-Sig^s .^ya^hp— 7 4oo<ortSi!i=:ii2 
tt©i9S?»mm *n?*»R 

c©2*&©x?5*aHJ^R. ?D?{/3ft#&. £p«y 

£&#?¥S©fl]jg^g. $ P vi/tfjg|g4 0 9 
4tfciMS«aif=J:y, ft#£ft#©RCLK©&*lgftt 
6DATA©ftffitf%-3S*tH}t4*l, «fcy»a©*i» 

tMBUHB* * ^ y 3 > j. o-9 n« Tf^ja-r «4utu& 
a. 

-To ecus, si oo>%zo>nmo>M&tmmm%tji 

to B4>, 403O7KW/<9?7l4, ADR [1 
1:0], CMD [2:0]. CNT [2 : 0] £-B. 
FFT?9y*f Hi O-Cf*,. jCEy~a>ha— 94 

0 0 CD F F b ^ ^ 'J 4 0 2 ©1*3 COt 1 - $» =5 -J ^ 

[0112301 97?l*>^ 'j3>hD- 74O0(0F 
Ffr&7 KUX/'C'V^y 4 0 SWCO-r— ^^-V^^S-C 
fe5FF^r*t, 7Kl/7/^774 0 3|«)(Z)ii:FF 

*T?2jaw«>eift«Bi=»tiLrt^. 
[01133 7 ? -^co-y--r^;uB#f B i!*, sbsewiw© 

$> o # t tiHttaSttMo) it b o * t a -v o x * a - 

©J£?IK ^yai/SP— 54 OOCOFF. 7 Kl^X/* 
•y?7403©FF, **ijm : f-4O207y?¥fk& 

^©fit^&S^fta, 01 9l;$f7KU7/<-y7 

<D&!SI<D®&mmt%lSl<Dtt Z>1%t fcHKISB#fiS)©J#& 

[o i i 43 £fc. t^fflsii/Ut'i*, ^-$©-y- 

-f ? >l/»Btt. BBSSttlS! fc£fltaBB«ffl£ * n ? 
X*i— ©&ftlfrfc»££;h.S. **WC0T KUX/vy 

77403 $«*©H»a/^i=ifflt« t, esgst 
©+m tmmimmztnmmtwmHz. 

[0 1 1 5] 02 0. 02 1 «SU-C*»W0!>*4C>3I 

i*&ft&RCLK£g ^yss-y-^jF-t. 0*4 
1 1 r>y-, 41 2\it#mmx'&z, 

4 0 2A<R#aLfi*£Slf*i:» S»-t>*4 1 II* 
#JB«4 1 Z-C««UfcCLK<&#JB*»ft, RCLK 
i: LTHJA-T-S. *©&, DATAtt&#ajL®=Rgfi 

ft. ->-• r>y-«p©u'i?x*i=sS4*ifcCAsu-r7 

^4 1 1I*»JS»4 1 2t" H" K-feyhti. C 



me*<" h" -e*s$s 0 

[0 1 1 63 02 1©*^y->x-7\M?. y^y^^j. 
— A»4 0 1 \Z\t % &&OTR C L K©ffi*i|^0)ftl^T K 

[0 1173 022, 023, 1124, 0 2 5£tflvc 
*£H©£ 5 ©HM© Jfcjig £ jR*-. 

[oils] H2 2 ft** ya^Fe*-* ©«*«*< 1 

fcfy hCD^$DR AMT?&*. 0*, 4 1 1 

ir. 4 1 2IS#jflS. 4 1 3tt/«y^-f *feJSWBT?ft€. 

CCTJIi. 02OCO^^DRAMtfl?H^^^ o 02 

2ffl^/^tjij/<yf^Ilf4 1 3 S«T3-4f* 

0 2A«77*«f^3^>K*»«-rsfcff5 ! =i-yT?fT 

7 K UXI-^f-S 1 fir#©> =E 'J 7 ls<T±© * =E y -ir 

[oi 193 ^ ; ey*;ui-fe>x7v^{=i«i*jj6T» 
****** 3. -tr>X7>^ttifT4>»«t44iTi% 
5. 5H5?$*ifc>^y-fe;KQm^(*l2>X7>^r*ii1@ 

[0 1 2 03 ^'Jf<£jjfg4 1 3!*-t2>X7^^tKJ 
«ft»©W©«#»l=flHa*ft. ?H7 KUXf=fi3*"4 
JO 7 KbX^fe/^-X h*#gltJ:tt©7 

T*-**6/<y?-f t±jgW«. /<«Jf-f4jJ»4 1 3 
■e©/iy-r-r^>$tt. ■b>X7>^Tfii$I*tifc-r-$ 
*<ffl#»l=BJ*3?*i. /<'Jf<±j«4 1 3fdij^L/= 
^-©^. «e*»4*MTKUxi=» 

t -c £/<-x f-s»©-r— > i=tt < -y--r f^T? m a-t 

[0121] *HjS6»»Sli?i*/<yT-^4ifiESf 4 1 3 $ 

[0 1 2 23 H2 3l4>*y**Tfx--*©fl|-t«^9 
t'7h0l^)SDRAMi;fe§ o 0rfj. 4 1 1(i'>— T> 
4 1 2tt#JS3S. 4 1 4BECC4*S^*4, C 
CUl*, 02 2©P^DRAMt©^miC$^-r. 02 
3©H^^^yiiECC4iJ,gS4 1 4$tBj*7/t 9 77© 
^ ; Ey^4 0 2*<7^-r<3faTVK 
$S<f-T -5 iff fa-^t?ff7 KUXlcftSf 4 1 
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[0 12 3] i!5?$4tfcjt^'j-tr;KO^iJ-tr>XTV 
la7V K*«flrr*4:«l«HMIttffi«LfeWT K 

[0 1 2 4] ECC±J3;$§4 1 4 l*£i|ft&§Jfr 

©5C«tt4€£Ar«. ECCifi£S4 1 4-e^fi£$*i 
fc7Eft&#tt. /^H^f-^iliAim^, 4ft 

f-g4©£!t3 6 try hO-r— ^|cOl\T. 9 t* 

[0 12 5] 024C. H23©j«^y*^£HH.\fcjC 
^ 'J •=ES?.i-;H::*J-f -Sl^tti LSSffcBS©^-* iEC 
C07C*Wfl-©|^Cg$*-t. H^K 6 0 1 d elijt^'J 

ECC©5Eg#-^t?fe£,, 601d3, 601d3p 
x- ^ o> tfi *-y--f <7 ;ncj* U T 4 i> ;l/ S ictii * $ 
titzT-$t7Z&\fv hT?fc£. lfre>4+H-$/H£ 

A<6 0 1 e-C?^^,, 
[0 1 26] ^'Jn^hP-^f*, 6 0 1 d egll& 
6 0 1 e $-7CfCl5-^tb • sliEStTdo 

©1 4 -t^-r^^u @$-e©-?~5* tjc^e-^ h£ 6 0 
1 d 3 of^-rT-^^ijicn^t-s, n^$^xfc4-y--< 

^^a©7*-4it55ftff^*«l=HMf«i:, 6 4 If? 

C(D3ES??-§-r*fcS6 0 1 d 3 pl^fgSftS. J^'J 
=J > h O— ?V l*5fe«)-C 6 0 1 d 3 p $tcJCX7— &Jfi 
•fTiE£fT?. 

[0 12 7] l5-ttllll:ffll>fc6 0 1 d3 P lt 

LB#© E C C©5E*WJ#£IIStL>fc 1 Ax 6 4 +M ^;bg £ 
[0 12 8] *se»0»»|=3tLfc2 3ta)3Cftff*=J: 

y, ^y3>hp-^&^y^©s£a#8t©* 

*&*x?-l*Kofc***«yT?«J**;|i*. BEA-tH 

S^ji^Bfrox^-l*. 6 0 1 e©X^— feifj " tTEV 
l*&fctJ$*Vf> 6 0 1 d 3 p©X5-&£b • fIJEVti» 



[0129] *fc, £*©*-* j6t*$a*iiir. n* 
a LtticBtott Lfc^-* ©m * y -t^i-^ 

601 e©x5-*tfcH • ITjE-eiittai**i» 

«Lfci?-**«^i:frjE**aitf, 6 o 1 d 3 p©x 

■ JTjEA<(t*>*i<5o 
[0 13 0] «±»Ufc2««5EJHWKJ:y, I7- 

=E»;3>l-n-5ttS#a^7 f -*t. C L KOTfefSIW 
««M«Lx5--£@iB*-*. Sfcs ^ffiLB#l=#S 

[0131] H2 5K5Efi»#oai©ft^fci**s 
f. CC-Clig|2 4t<DMM$^-r. 6 0 1 de(D1f 
4"£;u^t>4-»M£;i,B3r-e©gf 2 8 8 t*>y hO)T—$ 
IC&LT. 7 2 try SOECC©3CgfiF#6 0 1 e £± 

«Wtt, y-Kvn^>^r% s/Wh*-ei/w 

mttfl>X9-»aii:4/W h£-e©l/\V KJji&rox 
7-!DE£fr7. 02 4©K^#©ffifiEf=J±®LT. 

[0 132] H±BWiLfcJ:3f=, ;*£©«}; 

[0 13 3] »*Wliatt©*IHI=J:*ltf, fl«7*-* 

[0 13 4] H*«2E«©»lSI=J:Jh.!i» ¥8 

[0 13 5] *fc, tt**3E»©JW}|=J;ih.«. /t* 
©^ p y {7 ©U^S»«AtJii«ft:7 y ^©l^eUit31la!S 

[0 13 6] B*a4E«©«Wt j:4ttf, 

^7<s^(c«j: y / <x«*»«*k /<xtt©»n«fiit 

H^©$£i£i 5 P v ^©a«|=»f *«*Htt. x 
-* ©«a*-f <7 ;n=ttK* H/W ^7 < isitZKZ, z 
t«*l*L» K^U-^y h©HJD|T?-4HEiSl*/x^A 
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&nmx$z. 

[0137] mutmstenammziititiL 

x% '^monwwt)\,tw&®mm^<n%ixkt : jv 
l . t \*x+m 4? ;h*s«t-* ea*-r 4? 1 4 

tO 1 3 8] *fc. ««SejB«<!)58«l=J:*itf. A* 
£;ftf=47 O ?4> *% & $ a y 2 COgfgfiO^ □ V 47 

5 v ?%.&%T'0><7 a -v 4? ^iS^(DX*i-liffl?s 

-i>m%ztiz>zkx\ sb±, Tr-tnmkwtji 
^ft***. b«bmi:i=***-«. 

[0 13 9] *fc, »3R«7E«0»WI=J:^tf. 
#BSil#$7clZ PLL T-±fiE L fc8&<D 4* P •> * 2nS> 7 

C0 14 0]Jfc. fittSIHg^aiKP L L 

1?. 9»Wa»« OflKKSr ftff||]M:ttftf=ftlt £ 
*t*. ¥»tt*?7fclM=»Rfl<DPLLA<Stt 

-r*tPLLiBT?*a-36«L*»fcr, **fl;f7?fi 

*0Na*£JB<. cfcor, *MRB||«flPLI=<l4l 
[0141] *fc. B**81BB©»W(::J:J|ltf. X-y 

PLL£a>*fi|zJ:$$8fi, iiijgS^^i: 
[0 14 2] B*«9jE«©B9N=J:*ltf, tf> 

?y >^@?§A<iSp l L-csfe(ifcufctt»<o^ a 9 ^a>« 

T? If ®B©¥«fl:*«B*i, BfWS»£« 

y, a-3*a<i«:iBfli«©«yaL4^riiitft9 % 
[0143] g?fc s Rjitgii oe«©*wjc**i.h:, X 

»ft*«H*i. ssahwssfc&y, *fc*a»ftSqrttfc 



[0 14 4] *fc. flf*«1 1 JB«©*WKJ:iltt, $ 

[0 14 5] B$«1 2lBttCM8B/::«fc*lBr» ft 

tU-fcyK4«fT*»h.«Cfc-e» fMBBtt* 
t>SS? **tfc 5 v * * n ? £ T5tt»:: g tt^-* IBS S 

[0 14 6] BMl 3EK©B«f=J:*itf» 47 

4? P v f a«¥R*BaL«t*<647 p * i»tt8lS'vC!>5 
v*$mv*©tt»£H»-e*. /te<D£$ti$-ctlE3 

*©»BB*fcfi£l*fiafr < £}# • tmx* Cftfc 

*-*©BB1H'*M=ttK*;fi, /<-f >flt4<B 

[0 14 7] *fc, B*B1 4©K«l=J:*itt. a«# 

A<HtT**i.tf. e»a©3t*±4«ya^L»Tt-« 
fcffl**fc», BSR Ctt«r={jtfcjfc.6(0-eHJ(87 f -* 

[oi4 8] *t=, n«gn 50)i2«iz.kn«. fttift 

r*«jRffltf *Cfc*-C(lfiSEBB*<BS**i. e 

[0 14 9] ffi«9l 6©E«fz*4ltf» ^^E'J 

a > h p-7 t ^ ^ 'J^fcHfettS/N'XTX* t /\*x 

[0150] *fc, 7roiauicj:^(f s T-43 

[0151] *fc t 8©JE«C**.tt» /<X<D 

7Btf*T»»*Cfc*ffl*» ISSB7IB^C!>BtR^& 
v 1 - * f £21 $ PJfcf * $ X- 0)*- 1 \* -v K JftJM-T « 

[0 1 5 2] £fc, i»3j?«1 9©EBI=**ltf. W=/« 
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IBS SHOT 5 ST? ©*-/ -y K « * c 1 6< 
[0 15 3] If3ftll2 0<D13f!l[z < fctta. v*X© 

mm&om&z/uyu MbLfc^x-rA-ei*. r~ 

[0 15 4] Ifrfclf 2 1 ©EUlCfciltf , >^'J 

^ *? a -;u=jft ht $ n ^ / \*x ©£ p £ y jg 

[0 15 5] £fe, a#*2 2©E«|=**i,tf» ji^y 
3>hP-5A^©7 KUX-V>av>K-V>a> hP-;l, 

l/X/<>j/77T-gl7T. ^•J'ESJi— ;kfc©RJBj«=E 

m«>fittSBl«RI i^S$?a U B JDJ * * y ©{4Bt?, 7K 
bX-pa-?>K-£a:/ hP— /I/i, ££&#••?—$©& 

[0 15 6] !Sm^2 3©iaMl3,i;^«, 
a ^ h P-7f*y K v > K-Pa > J- p-;m?>£ 

■fsct-c. p«^ya>hD-.7iJ tj ey-ra©asH 

[0 15 7] *fc, »*»2 4©IB«(=«fc*ltt, «n> 
^ 'J £ D R A M-^S G R AM¥> 

* =e y izit& LrSffi/r > ^ y ^f^wc^s. 

[0 15 8] R«SI2 5©E«f=J:;fili. 5c*H 

ft* =E >) t ttgf flJfi-<*& 3 7" K b-X/ < y 7 r KT K UX 
i:a^> Kta> KP-;HS^-©f : a-y$a{iS$1±.5 

•5. *fcs rf)f|g$;h.T^-S^#]DRAM-£SGRAM-p 

^sra Mtf*jfflu*. fttt&ttffiattln SfefeHJt! 
^ ^ y i=it« Lr9ffii=> * y WAWifSi. 

[0 15 9] H3R«2e©EttKJ:<i.tf % BEfttt 

U»fls», Stt© j* ^ y * 3? jl— Adtyf i)&L9ay9 

[0 1 6 0] £fc, B«a2 7©|B*l=**ltf. 

$tcIC P L L L fc8E&© ? P v <? 6 7 ? 

[0 16 1] Sfc, R*«2 8©E«l=J:*itf. 
a > h 4'Sf l J SLf P 

£#ffiU SE^ttUr— 5!© J 7 < y-5 1 ^P*v?£jg#?Lfc 



[0 16 2] &tz* B«S2 9©lBttl=J:4iHr, 
3>|«n— 5T?K#diLT-$©fg£:gfcl*L/?--x h 

t-* ©fl& y Z K Lf=«fc $PWH^-* B2tS>x-*A©x 

[0 16 3] Ifcfc, «««3 0©E«I=J:*itf. Sfc#ffi 
L x- $ $ 5 v ^ f 5 f P » $ "C * > * MMM" -5 fc 

■t»>*\ S«ai«f ©x-^OKaHKtl^L/^X F-^© 
**>h4«jEilre*y. K*ffllf-*Oftt|ClfLl: 
«fc S P^tt- ^ taal *>X f A© x 5 — VStW £ EKBTf 5 

[0 16 4] Sfc. st*lS3 1 ©E«t±ii|f. 
i£jli->XT'A$«|jS-r«»/^xsi=^x©ii^!gii*V\-f 

-r > e- y > x &m+ 5 BtPeiEn % essssi^ra e i+a 

[0 16 5] R*«3 2©ffi»|=*ih.«, TKUX/< 
X, 3T>K/\*x. a>^n— ji,/tx, ?Py£/*xi:: 

HbX/^'>^7'ICP LLV>US?X*. 
r>^*»Jlflt**i*Ct-e. 7KW/<777^67K 

y ©KftttJB e r K ux / < y 7 7- e #*«H*i jt « y tra 
[oi6 6] m*S3 srofemic^tLii, r kux/«v 

77©Ui?X^35^.^j« ;: Ey©L/vX$t^-Tt?. ^ 

> i Ey'v©us?x*^©Rs©*#a^Lflf. pi^tcsiisa 

7 K bX/^ -y y 7 © Ui?X ^ l=ISSAtS#ii*^-5 C t 
[0 16 7] a$S3 4©Eecj:M, 7KW/<i» 

7r©byx^A<iBriaue?x^*<^^^y©iys?x^ 

[0168] »*5l3 5©E«lcJ:*ta, 7KUX/\'v 

77ro->-^>m u-yxi'icsta^iifcsasws! 

tMLWfe, T KUX/*y:? T |::ArtS;h.fc$P-:> 
^ftt*Ll!tI2^Pv^i&A*trSP LL*%*Lfc^ 

[O 1 6 9] I»*«3 6©E«l=J:*ltt» 7 KUX/«v 

tWB*a*-r*©Tr. BWy%y©ttS£B»^-<&© 
[0 17 0] tmi$.3 7©E«l=*il«. r KUX/\--y 
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? 7 Ci—n\z7 K UX/\*X t a "7 > Km'x £ a > h n- 
;w<x £ ? □ -/ $ c t T?, 7 K UX/\* 
•y 7 rrt<D->-^r >-9-ic(*^t:o>/^A<^ £*i-6© 

[0171] 1|3RJ£3 8 (DSIElCfctLlf. TKUXM-'j/ 
77<DPL LA<-£-©tfi7j<k LT* AAJiKfc^ O-y^/lc 

^x^lEgSft^n-y-?, Si y£L4u>y ?©}§;& 

&iz g E&jg fc-a-s c t A<m* 

[0 17 2] II#lf 3 9©E«U:<fc;h,!;f, Mf-$g 
$£vXtA©7KUX/S*X. 3-71/ K/<X. 3V(-D- 

y ? Ax© >7 n 9 * <am y il Laft&i: . mFEflr y ig U 
* □ /Sx©£ □ <y *? mm. y £ LB3&»*f&a@©H 
ISKfS:^ £ ft3 :: <k ? a ? /\'x t Sf y ig L-? a -y 
?/\*x©ii£yigLJl];j£?&$, 37>Ka* 
x. 3^Kn-ju/<x«)±IBajKttf=«»A4ct4«ta* 

isii >x t Acosi^ssa©^± *<Bitg t u & . 

[0 17 31 B#il4 0©eei::.fcftK, HJWt-^Ib 
iii/X-rAcoy Kux/<x, 37^hVU, 3>hn- 
;u<x, ^-*/<x<o«/j»»yiSLa*»t, ME* a 

•y $ / « x © ? □ v *j ©ft y 3i l m isa fc m ia«T y s l 
? p -y ? / <*© ? □ », ^ ©$ y s Ln»»««ttf»(on 

fSKiS^ftS C <k T% £ P -y Vt <x t tff y Jg a *j 
f/*X©HyiIl,a;£&£. 37>K/( 
X, 3>ho-;i//<^«)±|SHiafti=ffl7L«cfcJi*ffi* 

[0 17 4] 11*514 1 ©C«f=J:*.tt, SI*Ig2 5(0 
X/<-y77tcy KUXfcaw Kfca^ t-n— ,Mi4§-© 

[0 17 5] ff*«4 2 0>BmiC<fc*lli. 'J A< 

x9-afflirjE©3C*ff*±**R*JI«lt«*-CBlJB 
x-f $2iM->XxA<Df|JIt±A<fS3Jh$^5o 

[0 17 6] tt*g4 30)m®\z£tltt. X=y-mtiit7 

F-S#©-5*-* £ffl7j Lfctttf-CWEx^-tt 
ffliTIE©:S&#^£f&*a7*£©x5-t$|isffiE©ft£ 

[oi7 7] imm* 4©E»fc*4iK. x^-^arr 



imbrxi * * y ©t— > t&^»(c«tt« tt?, c t t? s 
wsi=i 5 -am iTiE<D7cs^#&^-r * ii«)f-$ 

©■y--f ^ ;utit****tfcx9 -ttannE©3Cft»^-* 

[0 17 8] 5©ieSElCcfc^tf, x^-^ifJil 

^*i5^ir% 7 ; ~^©iii**^.5-y-<i7;nzf5S$^ 

[0 17 9] !S#S!4 6©fSiJ|=J:^tf % x^-^aJlT 

H^^^yWOT-b^XT^^ro-r— ^tb*©lf v SSSA ? 

7J$*ifc7 f -$i$?iJ7'KUX©^1-Tfi©t**y f-ft*»6 
2©nft©lfv hSft-ro=&HaictT, x^-^tiiaTIE© 
3Z&$m$&fiLT&C£X\ X5-ajUITiE©5C^-i- 

[0180] R*S4 7©E»l=J:*Ui. x^-ttttlT 
IE©5i:^#±^K©A*$2©n^©t*-y hafO 

©at-rsstfitns. 2ronii<iijE»*v©i,-; 

[O 1 8 1 ] 

©iSffSKia©ra±$SlSilfftUP^T-f|g)ti/X-fA 

ftx-^efiS^^^rotgftei 0 0%IC;15i5$ti-, n 
^-^IcilvX^AroX^-^-y 

[u®©fsmftiSB^] 

IB 1 3 *%W<»% 1 ©SStt»B©HJ(l!T-d'(Sa^X 
CB2] 4tt9i©*l ©gttKSaflXg?-*!^* 
[B3] *«IW©Sl©IIJ6j^SS©^^-y^©PL 
IH 4 1 ©SUfeJg aa>Wi{t^ «y 7©x v 

[B5] *^K©^l©Htefil©#«f*:T«y^©^n 
IB 6] *««©»1©Slt»B©^*M:?9^©9a 
BT?fc§o 

[B 7 ] *i§?g©m 1 ©BKSBanMRT*-* Kit*>x 
xA©»ft«*TrB-efc*. 
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[08] *%wo>%-io)nmte®<Dmmm®<Dm 

x f a <o / \*x $ m ? m X- & ■§ , 
[01 3] *swa?S20H»sg©^»lx-*lZJS'> 

[HI 41 *««©*2©3U6»B«>7KI/X/<v7t 

[HI 5 J ★^©^©SifiJMS©**';*?©^-- 

[01 6] *|£BJ(Dm2<D^Jg^(D7'KL/X/\*^7'T 

[017] ♦aBroJ^aMfiWffiffl^'J^a.-.M, 

[01 8] *&9!0*2<0Xffil[»S07 
©J51©8iJS£jK?-0-C*5a, 

[02 0] 4:«ffl(Dffi3 0}3lft»tt(OI3)«7-«lsSi/ 

[02 1] *8H©3M©X$»fi©H»i7-9 tigs' 
XTA©»ffc £5^ 0T?£> t> . 
[02 2] *»|ia>g4«>JtiUMto1 fc*-y l-f^A 

[02 3] *£H©84©gljft»8<D$e«; h-r-^A 

at -h © * * u sfc^-oD «gp«s £Sf0 r* A § . 

[02 4] *^BJroM40SM^<7?> ; t'J->Xf-A^ 
[02 5] *»W©*4©jElfi»ttfl!)^^«J5'X^* 

[03] 

200 li 

) Phist Lotted Loopf Z — loj 

TTTTTT 
m 



100 K«fi» 
I0ia~c sm&f-yj 

102 /<^4tnff^a 

1 03 a~c PLL 
106a~i fflW';77 
107a~c Xjlf*°J-?7 
108 XyS?tttt^S 
109a. b 2d 

111a *a?inmm 

1 1 2 a~c /\\* 
1 1 3 

1 1 4 xy^tttU* 

1 1 5 ftmm&m® 

1 1 6 il}R*§ 

1 1 7 

118a. b. o g£8£ 

H9a. b mm®. 

2 0 1 14ffi#fiSfI# 

204 &mtimm 

20 6 9ay*BRmMI# 
4 00 t=E>) XlshU-J 
40 1 ^iJiiJa-^ 

402 t^vm* 

40 3 7KUX/W77 

404 7KI/X/U, 37>K/<x, 3>Ka-;u/\ 
405 

40 6 -r— ^/<X 

4 07 ffiiJlWO^/tt 

4 0 8 PLL 

409 ir/feiiim fPVfJISfR, 

4 10. a~b "fel/^^ 
4 1 1 

[04] 
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798 1 9 



[01 Oj 



400 hD-^ 



403 7 KUX/<?7r 



fO> 



fin 



ADRf 11:01 



CMDr2:01 



CNTf2;01 / 



408 405 \ 

DATAf7:Q|\ 



J. 




401 X^'H'/a-W- 
,402 *%WR7- 




4yA 



[014] [112 5] 




HZ S 
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[01 1] 
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01 z 
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(29) 



*#$¥9-1 798 1 9 



(01 5] 




©1 5 



(30) 



798 1 9 




Ell 6 
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[02 0] 




B24 
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02 3 



